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A farming district in southeast Queensland was surveyed from Junc 1980 1o May 1985 1o
determine presence of bird species. Softwood scrub was the predominant vegetation before
Evropean settlement, but now occurs only in isolated remnant patches. Standard surveys
were conducted on 20 days, one per season per year, and other sunveys on another 100 days.
The district supports a diverse and abundant avifauna: 44 waterbird, 60 non-passcrine
landird and 88 passcrine speeices.

Nearly 40% of waterbird and passerine species observed in standard surveys were observed
in over 80% of them, but only 219% of non-passerine landbird species. In contrast, 45% of
the latter species were observed on 20% or fewer visits, compared with 25% of the waterbird
and passerine species. Frequency of several waterbird species was minimum in the wetlest
year, following widespread drought in southeast Australi,

Thirty species had large differences in mean seasonal frequerncy: some were summer or
winter visitors. Approximate datcs of presence are given. Rose Robin, Grey Funtall and
Yellow-fuced Honeyeater were present during well-defined winter periods, while Rufous
Fantail and several other species were summer visitors. Scarlet Honeyeater and Spotted
Pardalote were passage migrants.

The combimanon ot standard and other surveys generated a robust ditubase against which
changes in relative abundance can, and should, be monitored to goide management, While
an effective habitat mosaic remains for passerines and waterbirds, it appears less suitable for
non-passerine landbirds other than doves and parrots which can be commensal vith farming.
Retention and better management of native woody vegetation may be essential to forestall
decling in the avifauna with more intensive settlement. [_] Bird, farinland, habitat,remnant
vegelation, seasonal movement, management.

G.J. Leach, PO Box 568, Kenmore, Queensland 4069, Australia; H.B. Hines, 42 Pangeza
Street, Stafford Heights, Queensland 4053, Australia; 21 April, 1992,

Simce European settlement, the vegetation of
Australia has been progressively cleared and
modified. This has led 10 decreases and actual
losses of fauna and flora (Saunders, 1989; Hobbs
& Hopkins, 1990. Recher & Lim, 1990; Saunders
& Curry, 1990). Despite these chunges, agnicul-
tural landscapes may be significant wildlife hubi-
1ats (Breckwoldt, 1983, 1986; Saunders ct al.,
1987). Remnant vegetation along roadsides, for
cxample, 1s used by muny species of birds (Ar-
nold & Weeldenburg, 1990; Cale, 1990; Saunders
& de Rebeira, 19910 Leach & Recher, 1993).

Vanious workers have reported census daty
from avian conununities in relatively undisturbed
forest, woodland and heatbland (e.g. Kikkawa,
1982; Pyke, 1983, 1988, Recheretal., 1985; Ford
ct al., 1985; Gosper, 1992; see also Keast et al.,
1985; Ford, 1989), By contrast, information from
highly modified landscapes is often anecdotat
(e.g. Bamnard, 1925; Lord, 1956) and compari-
sans ol historical and present day abundances
based on ‘reporting rates” (Blakers et al., 1984)

are msufficient for the needs of management be
cause the daia are compiled at too coarse a scale
(Ford, 1939).

In this paper, we epon five years of censug data
from the Marburg distnict, a subcoastal farming
area of southeast Queenslond. The district n-
cludes a diverse mosaic of habitats and is rich in
hird species (Leach & Hines, 1987). The duia
concern (1} the relative abundances of bird spe-
cies and (2) seasonal changes in their abundances.
They provide a baseline that will permiit assess-
ment of future changes in the avifauna as land
management practices after or intensify.

English names for birds follow those of
R.A.0.U, (1978},

STUDY AREA AND METHODS

THE SURVEY AREA

The survey arca was the 10" gnd square centred
on 27°35'S, 152°35'E (Fig 1a). Marburg is near
the eentre and Rosewood, with a population of
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FIG. 1. The Marburg district showing (this page) the standard survey route (=), physiography and other features
mentioned in the text and (next page) remnants of forest and woodland vegetation in the area of the grid square
within Moreton Shire (after Young, 1985, courtesy of P.A. Young and Moreton Shire Council). An equivalent
map is not available for the area beyond the shire boundary (the heavy line in the north-west) but distribution
of vegetation remnants through the landscape, excluding the ephemeral swamp at Prenzlau, is not markedly
dissimilar. Note that the widespread narrow galleries of vegetation along roadsides and fencelines are not shown.
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Eucalypt woodland (Blue Gum, E. tereticornis, and ironbarks).
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TABLE 1. Mean seasonat frequency (MSF) in standard surveys, and mean annual frequency (MAF) in standard
surveys and other surveys, for waterbird species. Species are tabulated in descending order of MAF first in the
standard surveys and subsidiarily in other surveys. Seasons are: Wi, winter; Sp, spring; Su, summer; Au, autunn,
Range, the difference between maximum and minimum annual frequency. Years, the number of years, in

parcntheses, in which species were observed.

Species Standard surveys Other surveys
Wi Sp Su Au MAF  Range Years MAF  Range Years
Auvstralasian Grebe 1.00 t.00 1.00 1.00 1.00 0.00 () 0.98 0.11 (5)
Pacific Black Duck 1.00 1.00 1.00 1.00 1.00 0.00 (5) 0.96 0.11 (5)
Dusky Moorhen 1.00 1.00 .00 1.00 1.00 0.00 (5) 0.5 0.12 (5
Cattle Egret 1.00 1.00 1.00 100 1.00 000 (5) 0.91 0.15 (5)
Little Picd Cormorant 1.00 1.00 1.00 1.00 1.00 0.00 (3 0.86 0.07 (5
Eurasian Coot 1.00 1.00 t.00 1.00 1.00 oW (51 0.83 0.35 (53
White-faced Heron 1.00 1.00 1.00 1.00 1.00 0.00 (5) 0.80 037 (5)
Masked Lapwing LOO  0N0 1.00 1.00 0.95 0.25 15y 092 0.ts (5)
Little Black Cormorunt 0,80 1.00 1.00 1.00 0.95 .25 (53 0.82 11.26 {3)
Purple Swamphen 1.00 1.00 0.80 1.00 0.95 025 {5) 079 0.32 (5
Grey Teal 1.0V 0.80 1.00 0,80 0.50 0,25 (5) .58 0,36 (5)
Hardhead 1.0 1.00 100 060 0.50 0,25 (&)] 0.53 0.56 15
Straw-necked 1big 0.80 0.60 (.80 1.00 0.80 .50 (5) 0.74 0.55 (5)
Black-winged Sult 0.60 060 0.8 0.60 (.65 025 (5) 0.47 0.53 (5}
Raoyal Spoonbill 0.60 060 UBD 06U 0.65 1.00 -4 0.35 0,46 (5)
Black-fronted Plover 0.60 0.80 0.60 0.60 0.65 075 5) 0.28 0.4% (5)
Intcrimediate Egret 0.80 0.6D 0.60 0.0 0.60 1.0 {d) 11,36 0,37 (3)
Pacific Heron 08 020 060 LW .50 .50 5 0.42 0.42 (3r
Comb-crested Jacana 0.60 0.40 040 0.60 0.50 0.75 (4) 0.33 0.67 (5)
Sacred Ibis 020 020 060 080 0.45 0.75 (4) 046 047 (5)
Maned Duck 0.60  0.40 040 040 0.45 0.50 (5) 040 017 (5)
Plumed Whistling-Duck - 060 040 060 0.40 0.75 (3) 0.34 0.96 (5)
Latham’s Snipe 0.80 0.80 - 040 0.50 (H) 0.24 0.26 5
Greal Egret 040  0.60 - 0,20 0.30 075 (3) 039 0.42 (3)
Yellow-billed Spuonbilt 0.40 - 0.20 0.20 0.20 0.25 (4) 0.27 0.51 ()]
Darter 0.20 - 0.20 0.40 0.20 0.50 13) 0.14 0.19 t3)
Red-kneed Dottesel 0.20 (.20 0.20 0.20 0.20 075 {2) 0.0 028 (k3]
Pink-eared Duck 0.20 040 - 0.20 0.20 0.50 3 0.07 0.16 (4}
Glossy Ibis 0.20 0.20 - 0.0 (.25 {2) 0.9 0.36 (3)
Little Egrel 020 - .20 - 0.10 0125 (2) 0.05 0.17 3
Australian Pelican 0.20 - 0.05 0.25 (1 0.13 0,1y 4
Great Cormorant - - - n.20 00s 0.25 (5) 0.02 0.0h 15)
Black Swan - - - - - 0,19 0.61 {4)
Australasian Shoveler - - - - - - 0.10 .33 4
Litde Bittern - - - - 0.06 007 (53
Rufous Night Heron - - - - 003 006 (&}
Sharp-tailcd Sandpiper - - - - - - 003 016 (1
Whiskered Tern - - - - - - 0.03 0.11 2y
Black-necked Stork - - - - - o.02 0.06 (]
Wandering Whisling-Duck{ - - - - - 002 005 (2)
Chestnut Teal - - 0,02 0.11 (4}
Buff-banded Rail - 002 005 (2)
Pied Cormorant - - - o1 0.06 (1
Painted Snipe - - - - - 0.01 0.06 1)

1657, is the main town. Physiography, vegetation
and land use are described by Leach & Hines
(1987). The landscape, of low hills (max eleva-
tion: 396m) und broad valleys, has been substan-
tially cleared for agriculture, other rural use and
residential occupation. There are crecks Lhat flow
intenmittently, small swamps and numerous farm
dams.

Fertile prairie soils and grey cracking clays are
common. In the past they supported low closed-
forest and brigalow (Acacia harpophylla)-soft-
wood closed-forest which covered about half the

survey area {Anonymous, 1974; Young, 1985:
Hass, 1987; Young & McDonald, 1987: Elsol,
1991). We describe these two vegetation types as
softwood scrub; remnants are now paichily dis-
tributed and occupy less than 4% of the area (Fig.
1b). Many of the remnants are substantially dis-
turbed. Thin solodic soils on some low hilly ter-
rain support open eucalypt forest (Spotted Gum,
Eucalyptus maculata, and the ironbarks E. crebru
and E. melanophloia are common); these associa-
tions now cover about 9% of the district.
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TABLE 2. Mean seasonal frequency (MSF) in standard surveys, and mean annual frequency (MAF) in standard
surveys and other surveys, for non-passerine landbird species. Species order and abbreviations are as in Table
1.

Species Standard surveys Other surveys

Wi Sp Su Au MAF Range Years MAF Range Years
Crested Pigeon 1.00 1.00 1.00 1.00 1.00 0.00 (&) 099  0.06 (5)
Australian Kestrel 1.00 1.00 1.00 1.00 1.00 0.00 (5) 0.85 L.17 (5)
Bar-shouldered Dove 1.00 0.80 1.00 1.00 0.95 0.25 (3) 0.U8 0.06 (5
Peaceful Dove 1.0 1.00 1.00 0.30 0.95 0.25 (5) 0.96 0.n (5)
Pale-headed Rosella 1.00 1.00 .80 1.00 0.95 0.25 (5) (.92 0.29 (5)
Feral Pigeon 1.00 1.00 100 .80 0.95 0.25 (5) 0.82 0.42 (5)
Spotted Turnle-Dove 0.80)  0.80 1.00  0.8D 0.85 025 5 0.81 0.35 (5)
Pheasant Coucal 0.80 0.80 1.00 0.8 0.85 0.50 (5) 0.66 0.34 (5)
Rainbow Bee-eater Bg0 080 0.60 1.00 0.80 075 (3 0.81 0.41 (5
Laughing Kookaburra 1.00 0.60 0.40 0.80 0.70 0.50 (5) 0.94 012 (5
Scaly-breasted Lorikeet 0.80  0.60 040 040 (.55 0.50 (5) 0.67 036 (5)
Galah 040 080 060 020 .50 0.50 (5) 0.49 0.24 (5
Common Koel - 0.80 1.00 - 0.45 0.25 (5) 0.30 .24 (5)
Black-shouldered Kite 0.80 0.60 0.20 0.20 0.45 .50 (5) 0.25 0.11 5
Sacred Kingfisher 0.20 N.80 0.60 - 0.40 .25 (5 0.51 0.18 15)
Cockatiel 0.60 0.40 0.20 0.40 040 0.50 (5 0.39 0.15 (5)
Wedge-tailed Eagle 0.80 0.20 - 0,60 0.40 1.50 (5) 0.26 0.23 (5)
Brown Falcon 0.40 0.20 0.20 .40 0.30 0.25 5 0.27 0.34 (5)
Dollarbird - 0.40 0.60 - 0.25 .50 “H 040 0.b7 (5
Brown Quail 0.40 0.40 0.20 h25 (.75 (2) 0.15 0.44 4)
Horsfield’s Bronze-Cuckoo| - 0,60 0.40 - 0.25 0.50 (4) 0.1l 0.17 9
Channel-billed Cuckoo - 060 0.20 - 0.20 0.50 (N 0.2s 0.20 15)
Brush Cuckoo - 0.20 0.60 - .20 0.50 (3) 0.23 0.14 (5)
Brown Goshawk 040 020 - {1.20 0.20 0.50 4) 0.09 0.12 (4
Common Bronzewing - 0.20 - 0.20 .10 0.50 hH 013 0.24 (4)
Azure Kingfisher - - - 0.40 010 0.25 () 0.07 0.15 3
Pallid Cuckoo - 0.40 - - 0.10 0.25 2) 0.04 0.18 2)
Spotted Harrier 040 - - - 0.10 0.25 2) 0.02 0.06 (2)
White-throated Needletail - - 0.40 - 10 0.25 (2) 0.02 0.06 (2)
Fan-tailed Cuckoo - 0.20 - - 0.05 0.25 () 0.26  0.19 (5)
Shining Bronze-Cuckoo - 0.20 - - 0.05 0.25 () 0.19 0.45 4
Stubble Quail - - 0.20 - 0.05 0.25 (n .13 0.26 (3)
Rainbow Lorikeet .20 - - - 0.0s 0.25 n 0.09 0.18 (4)
Australian Hobby - 0.20 - - 0.05 0.25 ) 0.05 .18 3)
Peregrine Falcon - L2v - - b.LS 0.25 () 0.02 01l (th
Grey Goshawk - 0.20 - noOs 0.25 (A} nol D05 (1)
Rose-crowned Frui-Dove . - 020 - 0,08 0,25 {1 - -
Forest Kingfisher - - - 0.20 0.05 0.25 (n - -
Little Lorikeet . . - - - - 0.26 .19 (5)
Whistling Kite - - - 0.l 039 )
Blue-winged Kookaburra - - - - 007 0.22 (K}
Pucific Buza - - - - 006 0.11 (4)
Painted Button-quail - - - - - 0.05 0.17 (2)
Emerald Dove - - - - - - 0.05 n1l (3)
Collared Sparrowhawk - - - — a4 010 (3
White-bellied Sea-Eagle - - - - - 0.04 0.22 m
Marsh Harrier - - - - - — 0.04 0.17 (2)
Tawny Frogmouth - - - - . B 0.04 0.18 (2)
Australian Brush-turkey - - - - - - 003 0.06 (3)
Ausiralian King-Parrot - - - - - no3 0.1 (2)
Little Bronze-Cuckoo - - - - 0.03 0.06 (3)
Sulphur-crested Cockaton - - - - - 0.02 0.06 (2)
Musk Lorikeel - - - - - 0.02 012 (1)
Crimson Rosella . - - - - - 0.02 0.08 (48]
Little Eagle - - . . B b.m 0.04 (1)
Topknot Pigeon - - - - - - 0.01 D.04 tn)
Brown Cuckoo-Dove - - - - - - .01 0.06 (1)
Wonga Pigeon - - - - - - 001 0.06 (n
Southern Boobouk - - - - - - 0.01 0.035 (1)
Barking Owl - - - - - - 0.01 (.05 (H
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TABLE 3, Mean scasonal trequency (MSF) in standard surveys, and mean annual frequency (MAF) in standard
surveys and other surveys, for passerine species. Species order and abbreviations are as in Table 1.

Specics Standard surveys Other surveys
Wi Sp Su Au MAF Range Years | MAF  Range Years

Willie Wagtail .00 1.00 1.00 100 1.00 0.0V (5) 1.4K) 0.00 (5
Australian Magpic-lark LOO L0 100 100 1.00 0.00 (5) Loo 0o (5)
Australian Magpie 1.00 1.00 1.00 1.00 10O 0.00 (5) .00 0.00 (5)
Tarresian Crow 1.00 1.00 1.00 1.00 1.00 0.00 (5 L0 000 (5)
Superb Fairy-wren 1.00 1.00 1.00 1.00 1.00 0.00 (5) 0.99  0.L6 (5)
Striped Honeyeater 1.00 1.00 1.00 L0 1.00 0.00 (5 09 005 ()
Noisy Mincr .00 1.00 1.00 1.00 1.00 0.00 (5) 0.97 0.06 (5)
Black-faced Cuckoo-shrike | 1.00 1.00 1.00 1.00 1.00 0.00 (5) 0.96 0.12 (5)
Silvereye .00 L0 100 LO0 1.00 0.00 (5) 096 0.0 (3)
Lewin's Honeyeater 1.00 1.o0 1.00 1.00 1.00 0.00 (5) 0.95 0.12 (5
Double-barred Finch 1.00 1.00) 1.00 1.00 1.00 0.00 (5) 0.95 0.1 (5)
Pied Burcherbird 1.00 1.00 1.00 1.00 1.00 0.00 (5) n.95 0.15 (5)
Common Starling 1.00 1.0 1.00 1.00 1.00 .00 (5 094 021 (5)
Fighird 1,00 .00 1.00 1.040 1.00 0,00 (5) 0.83 0.24 (5)
Welcome Swallow 1.00 1.00 1.00 1.00 1.00 0.00 (5) 0.78 0.38 (5)
Golden-headed Cisticola 1.00 1.00 .00 1.00 .00 0.00 (5) 0.78 0.30 (5)
Zebrea Finch 100 OO0 100 Lo 1.00 0.00 (5) 0.74 033 (5)
Grey Butcherbird 0.60 1.00 LOO 1w {1.90 0.25 (5 0.86 041 (5
Yellow-rumped Thombill | 0.80 0.80 1.00 1.00 3,90 0.25 () 0,57 023 (5)
Yellow Thombill 1Lod 060 1.00 0.80 (.85 0.25 (5) 0.93 0.06 (R)]
Rufous Whistler 0.80 oo 080 080 (15 0.50 5) 0.9 0.29 (5)
White-browed Sceubwren 1.00 .80 0.60 1.00 0.85 0.50 (5) 0,75 0.13 (S
Clamorous Reed-Warhler | (.60 100 1.00 0. %0 0.85 0.50 {5) 0.69 0.31 (5)
House Sparrow 0.80 0,80 1.00 0.580 0.85 0,50 (5) 0.63 0.17 (5)
Grey-crowned Babbler 0.80 060 080 1.00 0.80 0.25 (5 068 02 (3)
Fairy Martin 0.80 1.00 100 040 1,80 0.50 (5) 0.55 030 (5)
Eastern Whipbird .00 080 060 0.60 075 .50 (5) 0.70 0438 (5
Brown Honeyeater 1.00 N 060 040 0.75 0.50 (5) 0.66 022 5
Richaed’s Pipi( 1.00 2,60 0.80 1.64) 0.75 .50 (5) 0.34 0.52 (%)

Red-backed Fury-wren 080 100 et 080 0.5 0.75 (3) 034 029 (5)

L}

L}

'
=
2
i

.06 0.76 (5)
047 .83 (3)

White-throated Honeyeales - -
Buft-rumnped Thorabill - - - : -

Strated Pardalow 1.1 0.80 - 0.80 0.65 .25 (5) 0.80 0.35 (5)
Olive-backed Oriole 0.40 .80 .80 1,40 0.60 0.75 (5) 0,50 0.20 (5)
Rufous Fantail - 1.0 0.80 040 .55 0.50 5) (.55 025 (5)
Grey Shrike-thrsh 0.20 0H.60 0.40 0.%0 0.50 100 (5) .83 0.29 (5)
White-backed Swallow 040 080 020 0.6D 0.50 0.75 H 064 036 (5)
Eastern Yellow Robin 0.60 040 040 000 0.50 0.50 (5) 047 030 (5)
Speckled Warbler 0.40 0.20 (.60 0.60 0.45 0,75 (3) 0.74 0.32 5
Mistletoehird 020 060 060 04 .45 0.50 (5) 058 047 (5)
Grey Fantal 1.00 - - .80 0.45 0.25 (5) 0.47 0.15 (5)
Chestnut-breastcd Maunikin| 0.20 .40 0,80 0.40 045 0.75 Y 0.23 025 (5)
Tawny Grasshird - 0.40 LW 04D 045 0,50 3 012 024 (4
Varied Triller 020 040 020 040 0.30 .50 (3) 0.61 0.60 (5)
Common Myna 0.2 020 040 040 0.30 0.75 (3) 037 0.68 (3)
Singing Bushlask - - 080 040 0.30 0.25 5 008 0.24 (4
Golden Whis(ler 0,80 - - 0.20 0.25 0.00 (5) .37 0.20 (5)
Varnegated Fairy-wren 040 0.60 - - 0.25 0.50 3 0,32 0.4 (3)
White-winged Trller E 0.60 0.20 - 0.20 0.25 4) 0.08 0.15 3)
Black-faced Monarch - 020 020 020 0.1s 0.50 2) 013 0.26 4)
Tree Martin . - 0.40 0.20 0.15 0.50 12) 007 .28 (2)
Pied Currawong 0.40 - - - 0.10 0.25 12) 050 073 (3)
Spangled Drongo 0.20 - 0.20 0.10 0.25 () 029 034 (5)
Restless Flyeatcher 020 0.20 - - 0.10 0.25 (2) 012 041 (3)
Nutmeg Mannikin 0.20 - - 0.20 0.10 0.50 i 0.11 .24 (R}
Eastern Spinebill 0,20 - - n.20 0.10 0.25 2) 010 024 14y
White-throated Gerygone - 0.20 - - 005 (.25 1) 0.69 0.60 13)
Leaden Flycateher . (1,20 - - 005 Nn2s (1 032 0.37 (3)
Yellow-faced Honeyvaler - - - 0.20 0.0s (.25 t) 0.2 0.18 (5)
Liule Frarbird - 0.20 - - 0.0§ 0.25 i 020 037 (5)
Red-browed Firetail - 0.20 - - 0.05 0.25 i 017 02 8]
Rose Rabin - - - 0.20 0.05 0.23 (n 0.12 w17 (5)
Little Cuckoo-shrike 0.20 (.25 it 0.01 .06 th




CENSUS OF BIRDS IN FARMLAND

267

TABLE 3. Cont. Species order and abbreviations are as in Table 1.

Species Standard surveys Other surveys
Wi Sp Su Aun MAF Range Years MAF Range Years

Weebill - - - - - - 0.44 0.65 )
Scarlet Honeyeater - - - - - - 0.41 0.30 (&3]
White-throated Treecreeper | - - - - - - 0.39 0.49 5
Varied Sittella - - - - - - 0.30 0.43 )
Spotted Pardalote - - - - - - 0.23 0.23 )
Cicadabird - - - - - - 0.18 0.14 )
Jacky Winter - - - - - - 0.18 0.25 5)
Noisy Friarbird - - - - - - 0.12 0.28 4)
White-breasted Woodswallow | - - - - - - 0.06 0.11 3)
Rufous Songlark - - - - - - 0.05 0.13 2)
Ground Cuckoo-shrike - - - - - - 0.03 0.12 (¢))
Little Shrike-thrush - - - - - - 0.02 0.06 2)
Dusky Woodswallow - - - - - - 0.02 0.10 (1)
Regent Bowerbird - - - - - - 0.02 0.12 m
Yellow-eyed Cuckoo-shrike | - - - - - - 0.01 0.06 mn
Scarlet Robin - - - - - - 0.01 0.04 1)
Crested Shrike-tit - - - - - - 0.01 0.05 1)
Satin Flycatcher - - - - - - 0.01 0.04 1)
Little Grassbird - - - - - - 0.01 0.06 1
Brown Songlark - - - - - - 0.01 0.06 (1)
Brown Gerygone - - - - - - 0.01 0.06 m
Blue-faced Honeyeater - - - - - - 0.01 0.06 1)
Fuscous Honeyeater - - - - - - 0.01 0.06 (n
Plum-headed Finch - - - - - - 0.01 0.06 (1)
Satin Bowerbird - - - - - - 0.01 0.04 (1)

in all seasons of at least three ycars (i.e. MSF of
0.6 or higher)., MSF values for another 25 species
observed in standard surveys varied from lows of
0.0 or 0.2 to highs of 0.6 or 0.8, respectively, or
higher; for eight of them minimum MSF on other
surveys were always intermediate (>0.2) and,
thus, only 17 species showed clear differences in
scasonal presence. Another 11 species that were
either missing from standard surveys, orobserved
at low MAF (0.2 or less) on those surveys, had
minimum MSF<0.2 and a range >0.3 in other
surveys, indicating that they also differed in sea-
sonal presence. MSF in other surveys for Darter
(range 0.0 10 0.28) and Black- faced Monarch (0.0
to 0.22) were consistent with those in standard
surveys, confirming the small differences in sea-
sonal presence, Approximate dates on which
these 30 specics with clear differences in MSF
were present are shown in Fig. 2.

DISCUSSION

THE VALUE OF INFORMATION ON FREQUENCY
OF OBSERVATION

Knowledge of ways in which abundance of bird
species is influenced by land use is essential to
wildlife management. For a limitcd range of habi-
tats, e.g. commercial forests, this can be readily
obtained in structured, systematic surveys. Such

surveys have not been done over farming land-
scapes, and management dccisions depend sub-
stantially on opportunistic information.

The standard survey adequately monitored
changes in abundance of individual species
within seasons, but inferences on the relative
abundance of different species, and of individual
species between seasons, need to take account of
differences in detectability (Emlen, 1971; Davies,
1984; Recher, 1988). Estimates of abundance
also need to be based on several years of survey
(Rice et al., 1983). Thc variable climatc in Aus-
tralia, particularly in southeast Queensland,
makes this even more important. However, vari-
ation in frequency between years for most species
in the Marburg district was low. The major excep-
tions were waterbirds that move nomadically in
response to inland rainfall (Gosper et al., 1983;
Woodall, 1985), and it is generally more useful to
relate their frequency of occurrence to proximate
causal factors than to determine unadjusted long-
term mean frequencics. The wide variation in
annual frequency for some land birds was associ-
ated with proportion of visits to a eucalypt asso-
ciation, reflecting restricted use of habitat in the
district and the limitations of the othcr surveys.

Notwithstanding thc prcceding comments, the
combination of seasonally balanced standard sur-
veys with a larger number of other surveys pro-
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Glossy Ibis

Plumed Whistling-Duck
Black-shouldered Kite
Wedge-tailed Eagle
Latham’s Snipe

Brush Cuckoo

Fan-tailed Cuckoo
Horsfield’s Bronze-Cuckoo
Shining Bronze-Cuckoo
Common Koel
Channel-billed Cuckoo
Sacred Kingfisher
Dollarbird

Singing Bushlark
Cicadabird
White-winged Triller
Rose Robin

Golden Whistler
Black-faced Monarch
Leaden Flycatcher
Rufous Fantail

Grey Fantail

Tawny Grassbird
Yellow-faced Honeyeater
Eastern Spinebill

Scarlet Honeyeater
Spotted Pardalote
Chestnut-breasted Mannikin

Spangled Drongo






270 MEMOIRS OF THE QUEENSLAND MUSEUM

TABLE 4. The numbers of principal and non-principal species in standard surveys, and of species observed only
in other surveys, classed according to low, medium and high variation in annual frequency. For standard surveys
low, medium and high variation are represented by values of 0.0 or 0.25, 0.5, and 0.75 or 1.0 respectively; for
other surveys the corresponding values are <=0.25, 0.26 to 0.5, and >0.5 respectively. The numbers of species
with MAF <=0.20 in other surveys are shown in parentheses.

Range in annual frequency
Standard Other Water-birds Nor11—Pas_serines Passerines Total
surveys surveys andbirds
Principal species
Low Low 6 6 20 (1) 32 (1)
b Medium S 4 4 13
* High 2 0 1 3
Medium Low 1 7(D) 5(1) 13(2)
“ Medivm 1 2 7 10
“ High 2 0 2 4
High Low 0 0 2 2
- Medium 6 2(1) 4 12 (D
High 1 0 1 2
Sub-total 24 21(2) 46 (2) 91 (B
Non-principal species
Low Low 3(3) 11 (10) 6(5) 20 (18)
- Medium 0 4(2) 4(2) 8(4)
“ High 2() 0 2 4(1)
Medium Low 2(2) 2(2) LD 5(5)
" Medium 0 0 2(2) 2(2)
High 0 0 0 0
High Low 0 [V 0 0
“ Medium 1(1) 0 0 1(1)
“ High 0 0 0 0
Sub-total 8(7) 17 (14) 1510 40 (31)
Species observed on only the other
surveys
— Low 10 (10) 21 (20) 20 (1) 51(49)
— Medium 1(1) 1(1) a1y 6 (3)
— High 1) 0 3 4(1)
Sub-total 12 (12) 22 (21) _27(20) 61 (53)
Total 44 (19) 60 (37) 88 (32) 192 (88)

est and/or naturally floristically unsuitable for
other than limited opportunistic exploitation by
fruit-doves. Fruit-doves were only occasionally
observed immediately following European settle-
ment at Murphy’s Creek, 50km west (Lord,
1956), but whether they were more prominent in
the more extensive softwood scrub of the Mar-
burg District (Elsol, 1991) cannot be ascertained.

Passerines. Twenty-three principal passerines
(Table 3) have a wide Australian distribution,
while five were reported from <11% of 1°grid
squares (Blakers et al., 1984). The latter include
species associated with closed-forest (Vaned
Triller, Eastern Whipbird and Lewin’s Hon-

eyeater) or rank grassland (Tawny Grassbird) and
the Common Myna. Nine species with low MAF
(0.2 or less) (Tree Martin, White-winged Triller,
Jacky Winter, Restlcss Flycatcher, Rufous
Songlark, Brown Songlark, Weebill, Varied Sit-
tella and White-breastcd Woodswallow) are
widely distributed in Australia. Nine non-princi-
pal species are restricted to <I11% of the
Australian 1° grid squares, with Yellow-eyed
Cuckoo-shrike, Black-faced Monarch, Little
Cuckoo-shrike, Brown Gerygone, Satin Bower-
bird and Regent Bowerbird associated with
closed-forest. Species observed more frequently
than in neighbouring grid squares include Grey-
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Information for southeast Queensland, mainly
limited to honeyeaters at Wellington Point
(Robertson, 1958, 1965; Robertson & Woodall,
1983), is significantly augmented. Features of
special interest are the small period of overlap
between the Rufous Fantail and the Grey Fantail
in September and March/early April, the short
winter presence of thc Rose Robin, the short visit
of the White-winged Triller for breeding (G.J.
Leach, unpublished data), and migration patterns
in the honeyeaters. Low MSF in summer and/or
autumn for some otherwise relatively common
raptors indicates that further study 1s necessary to
cstablish if this is the result of seasonal move-
ment, or is associatcd with behavioural changes
that affect detectability while breeding. Latham’s
Snipe is the only truly seasonal migrant among
the principal watcrbirds becausc Plumed Whis-
tling-Duck is a winter resident in the ncighbour-
ing grid squarc (Leach & Hines, 1987).
Information for othcr waterbirds, e.g. Black Swan
and Glossy lbis, reflects nomadic movements.

Summer prescncc of the Rufous Fantail in the
Marburg district agrees with observations in
northeast NSW. (Cameron, 1985). However, the
Grey Fantail was morc numerous in summer than
winter in NSW. Roberts (1979) remarks that Grey
Fantails are resident in southeast Quecnsland
with an inercase in numbers in wintcr. Our data
shows that it is not rcsident in all habitats, possi-
bly because different races may occupy diffcrent
habitats (Cameron, 1985). Mist netting since
1988 has shown that small numbers of both spe-
cies are present outside the dates in Fig. 2 (G. R.
Anderson & G.J. Leach, unpublished data), sug-
gesting that more monitoring of their movements
is necessary.

Observations for the Yellow-faced Honeyeater
and Eastern Spinebill (Fig. 2) closely match those
of Robertson and Woodall (1983). The continu-
ous presence of Secarlet Honeyeaters at Welling-
ton Point from March through September
contrasts with its frcquent absence through mid-
winter in the Marburg district where it, and also
the Spotted Pardalote, appear to be seasonal mi-
grants responding to local variation in availability
of food.

CONCLUSIONS

The Marburg district supports a rich diversity
of bird species, with waterbirds and passcrines
gencrally better represented than non-passerine
landbirds. The diversity is sustained by the wet-
lands, remnants of brigalow softwood scrub, eu-
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calypt open-forest and the woody weeds inter-
sperscd through the farmlands. The survey has
established a robust database which will allow
changes in mean annual and scasonal frequency
of bird species to be detccted. The information
should be uscd to guide management of these
diversc habitats.

While the avifauna (with the exception of most
non-passerine landbirds) is well-adapted to the
existing matrix of terrestrial and wetland habitats,
additional human scttlement and intensification
of land use may lead to a breakdown of this
matrix. Regular monitoring is vital. Maintenance
of the present diversity and abundance of birds
will require management strategies aimed at re-
tention and better management of existing native
woody vegetation, and re-vegctation with appro-
priate native specics wherever practicable.

ACKNOWLEDGEMENTS

Landholders granted access to properties and
showed much interest in the survey, especially A.
Bailey, D. Bichel, N. Berg, R. Cochrane, E. Ger-
ber, V. Millewski, W.Rea, L. Reinke and N. Tate.
Scveral members of Quccnsland Ormnithological
Society assisted with surveys; P. Grice, K.
Hughcs, T. Norris, D. Watson and C. Wingatc on
several occasions. Rainfall data was provided by
the Division of Tropical Crops and Pastures,
CSIRO. G. Larkens gave advice on computer
collation of data, C. Cattcrall, E. Date, S. Debus,
K. Hulsman, C. and A. Lloyd, W. Longmorc and
J. Taylor provided helpful comments on carlicr
drafts. Referec P. Dwyer provided invaluable
constructive criticism and guidance for final rcvi-
sion. We generously thank these individuals and
organisations for their interest and assistance.

LITERATURE CITED

AMBROSE, S. 1989. The Australian Bird Count - have
we got your numbers? Royal Australasian Orni-
thologists Union Newsletter 80: 1.

ANONYMOUS 1974. ‘Moreton Region, non-urban
land suitability study. Part 1. Report text. Tech-
nical Bulletin No. 11." (Division of Land Ulilisa-
tion, Queensland Department of Primary
Industries: Brisbane).

ARNOLD, G.W. & WEELDENBERG, J.R. 1990.
Factors determining the number and species of
birds in road verges in the wheatbelt of Western
Ausiralia. Biological Conservation 53: 295-313.

BARNARD, C.A. 1925, A review of the birdlifc on
Coomooboolaroo Station, Duaringa District,



CENSUS OF BIRDS IN FARMLANI

Queensland, dunng the past fifty years Emu 24
252-265.

BLAKERS, M., DAVIES, SJJF, & REILLY, P.N,
1984. “The atlas of Australian birds”, (RAOU &
Melbourne University Press: Melbourne),

BRAITHWATTE, L.W. 1975, Managing waterfowl in
Australia, Proceedings of the Ecological Sociely
of Australia 8:107-128.

BRECKWOLDT, R. 1983, ‘Wildtife in the home pad-
dock. Natuve conservation for Australian farin-
ers'. (Angus and Robertson: Sydney)

1980. The last stand Managing Australia’s rem-
nant forcsls and woodland’. {Australian Govern-
ment Publishing Service: Canberra).

CALE, P. 1990, The value of road reserves to 1he
avilauna of the central wheatbeit of Weslern Aus-
tralia. Proccedings of the Ecological Seciely of
Australia 16: 359-367,

CAMERON, E. 1Y85. Habuat vsage and furagmy be-
haviour of thrce famtails (Raipidura: Pachy-
eephalidac), Pp, 177-191. In Keast et al, (1985),

COOK, §.J. & RUSSELL, ).8. 1983. ‘The climatc of
seven CSIRO field stations in porthern Australia
CSIRO, Division of Tropical Crops and Pastures
Techmcal Paper No, 25 * (CSIRO: Canberra)

CROSSMAN, D.G. & REIMER, D.S. 1986. Man-
mals, birds, reptiles and amphibians ol the
Tarcom Shirc. eeptral Queensland, Queenslund
Journal of Agriculwre and Animal Science 43.
55-72.

CULLEN, M. 1981). Alter the Atlas. 1. Rolling bird
survey. Royal Australasion Ornithologists Union
Atlay Newxletier 16: 1.

DAVIES, §.1.J.F. (ed.) 1984, ‘Methods of eensusing
birds in Australia. Royal Australasian Omitholo-
gists Union Report 7.0 (Depantment of Conserva-
tion and Envifonment: Perth).

CLSOL, LA, 1991, *Vegetation description and map.
Ipswich, South-castern Queensiand, Queensland
Botany Bullctin No. 10." (Qucenslund Depart-
ment of Primary Industries: Brisbane).

EMLEN, 1.T. 1971, Populution densities of birds de-
rived {rom transect counts. Auk 88: 323-342,

FORD, H A 1989, ‘Ecntogy of birds, An Australian
perspective,” (Surrey Beatty: Chipping Norton),

FORD.H.A., BRIDGES, L. & NOSKE, S. 1985. Den-
sity ol birds in eucalypt woodland near Arinidale,
northi-castern New South Wales. Corella 9; 97-
107.

GOSPER, D.G. 1981, Survey of birds on floodplain-
cstuarine wetlunds on the Huter snd Richinond
Rivers in northern N.S.W. Corella 5: 1-18.

1992, Forest bird communities of the Richmond
River District, New South Wales, Corcella 16
78-88.

1]
~
‘ad

GOSFER. D.G, BRIGGS, S.V & CARPENTER,
S.M 1983, Walerbird dynamics in the Richmond
Valley, New Sauth Wales, 1974-77, Australian
Wildlife Rescarch 10+ 319-327.

HASS, C.A. 1987 ‘*Evaluation of agricultural land
suitability, Moreton Shire. Project Report.
Q087013." (Queensland Department of Pnimary
Industries: Brishiane).

HOBBS, R.). & HOPKINS, A 1M, 1990, From fron-
tier to fragments: European impact on Australia’s
vegelation Proceedings of the Ecological Soci-
ety of Australia 16:93-114.

HOWE, RW . 1986. Bird distributions in forest islands
in north- castern New South Wales. Pp. 1194129,
In Ford, H. A, & Maton, D.C. (eds), “The dynamie
partnership. Birds and plants in southem Austra-
ha.” (The Flora and Fauna of South Ausiralia
Handbooks Commitiee: Adelnide)

KEAST, A., RECHER, H F., FORD, H. & SAUN-
DERS. D). (eds) 1985, “Rirds of cucalypt forests
and weodlands: ecology, conservation, manage-
mient’. (Suirey Bealty: Chipping Noston).

KIKKAWA, J. 1982, Peological association of hirds
and vegetation structure in wet tropical forests of
Australia. Australian Journal of Ecology 7: 323-
345,

LEACTH. G.). 1994, Effects of dam size on waterbirds
at farm dams in South-cast Queensland. Corelly
(in press),

LEACH, GJ. & HINES, .1 1987, Birds of ihe
Marburg Distnct, South-casi Queensland. Sun-
bird 17" 65-95

1992, Waterbirds w1 Minden Dawm, South-east
Queensland, 1979 10 1987, and Tactors influenc-
ing their abundance. Corella 162 111- 118.

LEACH.G.1. & RECHER, H.F. 1993, Usc of roadside
remnants of softwood-scrub vegetation by birds
in South-cas) Queensland. Wildlile Research 20
(In press)

LORD. AR, 1956, The hirds of the Mumphy's Creek
disiriet, somhiern Queensland, Emo 56: 100-128,

LYNCH, ).F. 1987. Response ol breeding ird come-
munities (o forest fragmentalion Pp.123-130. In
Saunders et al, (1987),

LYNCH, ).F. & SAUNDERS, D A 1991 Responses
of bird species to habiat fragmentation in the
wheatbelt of Western Avstralia: interiors, edges
wnd corridars, Pp, 145-158. In Suunders & [ lobbs
(1991).

MCINTYRE, §. & BARRETT, G. 1992. Habitat van-
egation, an alternative ro fragnientation. Conser-
vation Biology 6: 146-147.

PYKE, G.H., 1953, Seusonul patlern of abundance of
honeyeaters and their resources i heathlund w-



274

eas near Sydney. Australian Journal of Ecology
8: 217-233,

1988. Yearly variation in seasonal patterns of hon-
eyealer abundance, flower densily and nectar
production in heathland near Sydney. Australian
Journal of Ecology 13:1-10.

R.A.0.U. 1978. Recommended English names for
Australian birds. Emu 77 (supplemient): 245-307.

RECHER, H.F. 1988. Counting lerrestrial birds: use
and application of eensus procedures in Austra-
lia. Australian Zoology Reviews 1: 25-45,

RECHER, H.F., HOLMES. R.T.. SCHULZ. M..
SHIELDS, J. & KAVANAGH, R. 1985. Forag-
ing patterns of breeding birds in eucalypt forest
and woodland of southeastern Austraiia, Austra-
lian Journal of Ecology 10: 399-419.

RECHER, HF. & LiM, L. 1990. A review of current
ideas of the extinction, conservation and manage-
ment of Australia’s terrestrial venebrate fauna.
Proceedings of the Geologieal Society of Austra-
lia 16: 287-301.

RICE, J., OHMART. R.D. & ANDERSON, B.W.
1983. Turnovers in species composition ol avian
communities in contiguous riparian habitats.
Ecology 64: 144:-1455.

ROBERTS, G.J. 1070, 'The birds of south-cast
Queensland.” (Queenslund Conservation Coun-
eil: Brishane).

ROBERTSON. J.S. 1958. Yellow-faced honeyeater
migration. Emn 58: 370-374.

1965. Migration of Yellow-faced honeyeaters. Aus-
tralian Bird Bander 3; 33-34.

ROBERTSON. I.§. & WOODALL, PF. 1983. The
status and movements of honeycaters ut Welling-
ton Point, South-east Queenslund, Sunbird 13:
P14,

SAUNDERS, D.A. 1Y8Y. Chunges in the avifauna of a
region, district and remnant as result of fragnicn-
tation of native vcgetation: the whealbelt of
Western Australia. A casestudy. Biological Con-
servation 50: 99-135.

SAUNDERS, D.A., ARNOLD, G.W., BURBIDGE,
AA. & HOPKINS, AJM. (eds) 1987. 'Nature
eonservation: tie role ol remnants of nutive vege-
tauon’. (Surrey Beunty: Chipping Nonon).

MEMOIRS OF THE QUEENSLAND MUSEUM

SAUNDERS, D.A. & CURRY, P.J. 1990, The impact
of agricultural and pastoral indusiries on birds 1n
the southern half of Wesiern Australia - past,
present and future. Proceedings of the Ecologieal
Society of Australia 16: 303-321.

SAUNDERS, D.A. & DE REBEIRA, C.P. 1991, Val-
ves of corridors to avian populations in a Irag-
mented lundseape. Pp. 221-240. In Saunders &
Hobbs (1991).

SAUNDERS, D.A. & HOBBS, R.J. (eds) 1991, "Na-
ture eonservalion 2; The role of eorridors,” (Sur-
rey Beatty: Chipping Norton).

SCHODDE, R. & TIDEMANN, S.C. (eds) 1986.
‘Reader’s Digest complete book of Australian
birds'. 2nd cd. (Readers Digest Services: Syd-
ney).

WHITMQRE, MJJ., DOW, D.D., FISK, P. & MOF-
FATT. ).D. 1983. An annotated list of the birds
of Mcandarra, Quecensland. Emu 83: 19- 27

WILKINSON, G, & SCHWENKE, G. 1992, An as-
sessment of the statps, values and eonservation
requiremnents of the native vegetation in Laidley
Shire, (Unpublished report 1o Queensland Na-
uonal Parks and Wildlife Service, Brisbane).

WILLCOCKS, 1. & YOUNG, P. 199]..‘Queensland’s
Rainfall History, Graphs of Rainlall Averages
1880-1988. Information Series Q191002
(Queensland Department of Primary Industrics:
Brishane).

WOODALL, P.I. 1985, Waterbird populations in the
Brisbane Region, 1972-83, and correlates with
ruinfall and water heights. Australian Wildlife
Research 12: 495-506.

YOUNG, P.A.R. 1985 Vegetation of Moreton Shire -
Vegetation Map, Description and Statos of Intact
Native Vegetation. (Unpublished Report for
Morcton Shire Council, Ipswiel, Qid).

YOUNG, P. A, R, & MCDONALD, W.J.F, 1987, The
distribution. compaosition and status of the rain~
forests of southern Queensland. Pp. 119-142. 1n
Werren, G L. & Kershaw, A.P. (eds), ‘The rain-
forest legucy: Awvstraliun national rainforests
study. Vol. . The Natwre, Distribution and Statns
of Rainforest Types'. (Australian Government
Bublishing Service: Canberri).



CENSUS OF BIRDS IN FARMLAND 275

APPENDIX 1 Details of localities in the standard survey which were surveyed on foot.

Lecation Grid Ref. Duration Habitats
(mins) Roadside Paddocks Dams Other
Haigslea MQ631500 45 T(1,A,B), G(s-r). T(1,A), Gis), M1, M2 & M3 (s) School and church
{School) c(1). + 1(s, silted with grounds. T(2, native
Typha sp. and & exotic), G(s).
adjacent Schinus
terebinthifelial.
Haigslea MQ618495 20 Glr). T(1,A), G(r), C(1). Md({m) + 1(m).
MT Marrow |[|MQ627481 20 T(2,S,A), W(2,L), T(2,S,A), W(2,L), M5(s). Road metal quarry
G(r). G(s-r). south of road.
Malabar MQ609483 15 T(1l,a), w(l.Cc,L), T(1,A,B), W{l,L,C), M6(1).
Glr). G(m-r) .
Malabar MQ609477 30 T(2,5,A,B), W(2,L) | T(1,5,A), W(l, L), Dis-used sand
G(r}). G(m-s) . quarry south of
road. Cliffs used
by hole-nesting
species (see Leach
and Hines, 1987).
Tallegalla |MOS77467 10 T(1.A), W(1,C,L). T(1,A,B), W(1,L), 1{(m, covered with
(Railway G(m-r). Gis). Water hyacinth,
dam) Eichhornia
crassipes}.
Tallegalla [MQS550464 30 T(2,S,A), W(2,L}), | T(2,5,4), W{2,L), 2(s, often empty) Three large Ficus
(The Bluff) G(m-r) . Gi(s-m}. spp. at this site,
Ashwell MQS561446 20 T(2,S,A,B), T(8,B,E,A}, W(2,L), Small ecreek through
w(2,L), G(r). G(s-r). site
Minden MQ548522 15 T(1,A,S). Gi{s-r}. | T(2,E,B,8), Gis-r}. 1{m - Leach & Mid-afternoon.
Darn Hines, 1992).

1. Grid References for Marburg (9442-44) and Haigslea (9442-41) 1:25 000 Topographic Maps.

2. Vegetation:

T - trees; 2, 1 - more than 5, and 1 to 5, respectively »>8m tall in vicinity. Principal trees are Brigalow (Acacia
harpophylla) (B}, other acacia spp. (A), softwood species (S, see Leach & Hines, 1987), and eucalypts (E).

W - woody weeds; 2 - extensive thickets, 1 - isolated clumps; species include lantana (Lantana camara) (L) and Wait-a-
while (Caesalpinia decapetala) (C}).

G - grass; s - grazed short, m - medium grazed to about 500mm tall, r - rank, often not grazed and over 1000mm tall.
C - cultivated land nearby, <20% of total area within 500m of road.

Additional details of roadside vegetation on parts of the standard route are in Leach & Recher (1993).

3. Dams - those prefixed ‘M' are described in Leach (1994). Minden is described in Leach & Hines (1992).

Dams are described as large (1, >15 000m’ maximum surface area), medium (m, 5000 to 15 000n’) or small (s, <5000m’).

APPENDIX 2 Principal areas visited in the 100 non-standard surveys.

Locality Number of Habitats Remarks
visits
Haigslea/Malabar/ 92! As first five sites on standard route, 82 to 100% of visits each year.
MT Marrow. plus extra softwood remnants.
Schumans Road. 71* Well-conserved lengths of softwood scrub 24% of visits in 1980-B81; 68 to 100%
gallery, about 7m wide (Leach & Recher. thereafter.
1993) .
The Bluff, Tallegalla 19 See App.l. 10 to 29% of visits each year.
Woolshed Creek Road - 83* Lengths of softwood scrub gallery, about 65% of visits in 1980-81,
East. 8m wide plus small creek and gallery progressively increasing to 100%
of Melaleuca bracteata. in 1984-85.
Woolshed Creek Road - 78% Eucalptus open-forest (especially E. 47% of visits in 19B0-81, increasing
West . maculata) with woody weeds and grazed through 69, 84, 90 and 100% in
grass understorey (Leach & Hines, following years.
1987).
Glamorgan Vale - MT 9 2As Haigslea/Malabar/MT Marrow, plus more 29% of visits in 1980-B1, 15% in
Stradbroke. extensive areas of relatively intact 1981-82, none subsequently.
Brigalow-softwood scrub.
Prenzlau Suampl. 36 Shallow ephemeral swamp (Leach & First visited in March 1981; 1B% of
Hines, 1987). visits in 1980-81, increasing through
23, 32, 40 and 72% in following years.

(1) Censuses of farm dams (Dams M1l to M6, see Appendix 1) were major objectives on 14 of these visits.

(2) Transect censuses carried out on 12 of these days and rolling bird surveys (Cullen, 1980) on another 40 days.

Five rolling bird surveys were completed in spring and autumn of each of the last four years, substantially contribut-
ing to the disc¢repancy in number of visits between seasons.

{3) Prenzlau Swamp. Extensive open water (c.100ha) in March 1981, reduced by 80% by October 198l and almost no open
water by October 1982. Flooded in May 1983 and extensive open water thereafter apart from early summer 1984-85.







